Hyperphosphorylation of p53 induced by okadaic acid attenuates its transcriptional activation function.
The tumor suppressor and transcriptional factor p53 is a phosphorylated protein. Its phosphorylation states are regulated by several protein kinases and phosphatases. In this study, the wild-type p53 was transfected and expressed in chronic myelogenous leukemia K-562 cells. Incubation of the transfected cells with okadaic acid, an inhibitor of serine phosphatases 2A and 1, induced hyperphosphorylation of p53 protein. The treatment also increased the steady state level of p53 protein in the cells. However, the hyperphosphorylated p53 protein was less active in promoting transcription mediated by two p53-binding DNA elements, the ribosomal gene cluster and the p53 consensus DNA-binding sequence. Nevertheless, the decreased transcription activation was not due to decreased binding of p53 to these elements, as analyzed by mobility shift DNA-binding assays. In addition, the treatment did not induce a conformational change in p53, as assayed by two conformation-specific anti-p53 monoclonal antibodies, PAb240 and PAb1620. These results suggest that the phosphorylation induced by okadaic acid may selectively modulate the transcription activation function of p53. Consequently, phosphorylation may represent a mechanism of p53 inactivation in tumor cells that harbor the wild-type p53.